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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease amount of unreacted 
hydrogen exhausted from a fuel cell. 
SOLUTION: An exhaust gas pass valve 505 equipped in 
hydrogen exhaust gas pass 415c of a fuel cell (FC stack) 200, 
opening and closing the hydrogen exhaust gas pass 415c t and a 
hydrogen sensor (remaining hydrogen concentration detection 
means) 601 detecting hydrogen concentration in the FC stack 
200, are equipped. When the hydrogen concentration detected 
by the hydrogen sensor 601 is a 1st predetermined hydrogen 
concentration d1 or less, the exhaust gas pass valve 505 is 
opened. When it is a 2nd predetermined hydrogen concentration 
d2 or more which is higher than the 1st predetermined hydrogen 
concentration d1 the exhaust gas pass valve 505 is closed. 
Thus, by intermittently supplying hydrogen to the FC stack 200 
from a hydrogen supply means 100, when hydrogen 
concentration is high, hydrogen can be made to fully react by 
keeping hydrogen rich gas in the FC stack 200, and a remaining 
gas can be exhausted after hydrogen concentration becomes 
low. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell which generates electrical energy by the chemical reaction of hydrogen and oxygen 
(200), A hydrogen supply means to supply hydrogen to said fuel cell (200) (100), It is prepared in the 
hydrogen flueway (415c) through which the exhaust air after said hydrogen was consumed with said fuel 
cell (200) passes. Have the flueway bulb (505) which opens and closes said hydrogen flueway (415c), and 
open and close said flueway bulb (505) according to the consumption of the hydrogen in said fuel cell (200). 
The fuel cell system characterized by supplying hydrogen to said fuel cell (200) intermittently from said 
hydrogen supply means (100). 

[Claim 2] It has a residual hydrogen concentration detection means (601) to detect the hydrogen 
concentration in said fuel cell (200). When the detection hydrogen concentration detected by said residual 
hydrogen concentration detection means (601) is below the 1st predetermined residual hydrogen 
concentration (dl) Open said flueway bulb (505) and hydrogen is supplied to said fuel cell (200). The fuel 
cell system characterized by closing said flueway bulb (505) in more than the 2nd predetermined residual 
hydrogen concentration (d2) with said detection hydrogen concentration higher than said predetermined 
residual hydrogen concentration (dl), and suspending supply of hydrogen to it. 

[Claim 3] Said residual hydrogen concentration detection means is fuel cell equipment according to claim 2 
characterized by being the hydrogen sensor (601) which detects the hydrogen concentration of at least one 
point in said fuel cell (200). 

[Claim 4] Said residual hydrogen concentration detection means is fuel cell equipment according to claim 2 
characterized by being what detects the hydrogen concentration in said fuel cell (200) based on the amount 
of generations of electrical energy of said fuel cell (200). 

[Claim 5] Said residual hydrogen concentration detection means is fuel cell equipment according to claim 2 
characterized by the predetermined time related with the hydrogen consumption in said fuel cell (200) being 
the timer set up beforehand. 

[Claim 6] The hydrogen inflow path through which the hydrogen which flows into said fuel cell (200) 
passes (415a), It has the hydrogen circulation path (700) which connects between the upstream of said 
flueway bulb (505) in said hydrogen flueway (415c). The hydrogen content gas which exists in said fuel cell 
(200) is claim 1 characterized by circulating to said fuel cell (200) through said hydrogen circulation path 
(700) thru/or the fuel cell system of any one publication of five. 

[Claim 7] The inflow path bulb which is prepared in said hydrogen inflow path (415a) through which the 
hydrogen which flows into said fuel cell (200) passes, and opens and closes said hydrogen inflow path 
(41 5a) (506), The upstream of said flueway bulb (505) in said hydrogen flueway (41 5c), It has the hydrogen 
circulation path (700) which connects the downstream of said inflow path bulb (506) in said hydrogen 
inflow path (415a). The hydrogen content gas which exists in said fuel cell (200) is claim 1 characterized by 
circulating to said fuel cell (200) through said hydrogen circulation path (700) thru/or the fuel cell system of 
any one publication of five. 

[Claim 8] The fuel cell system according to claim 6 or 7 characterized by forming the hydrogen circulating 
pump (701) which makes said fuel cell (200) circulate through hydrogen content gas through said hydrogen 
circulation path (700) in said hydrogen circulation path (700). 

[Claim 9] Said hydrogen circulating pump (701) is a fuel cell system according to claim 8 characterized by 
operating when said flueway bulb (505) has closed. 

[Claim 10] Claim 6 characterized by opening said flueway bulb (505) when the hydrogen concentration 
which was equipped with a hydrogen concentration detection means (702) to detect the hydrogen 
concentration of the branch point of said hydrogen flueway (415c) and said hydrogen circulation path (700), 
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and was detected by said hydrogen concentration detection means (702) is below predetermined hydrogen 
concentration (d3) thru/or the fuel cell system of any one publication of nine. 

[Claim 1 1] It has a hydrogen concentration detection means (702) to detect the hydrogen concentration of 
the branch point of said hydrogen flueway (41 5c) and said hydrogen circulation path (700). When the 
hydrogen concentration detected by said hydrogen concentration detection means (702) is below 
predetermined hydrogen concentration (d3) Claim 7 characterized by opening said flueway bulb (505), and 
opening said inflow path bulb (506) when said flueway bulb (505) is further open thru/or the fuel cell 
system of any one publication of nine. 

[Claim 12] Said hydrogen concentration detection means is a fuel cell system according to claim 10 or 1 1 
characterized by being the hydrogen sensor (702) which detects the hydrogen concentration of the branch 
point of said hydrogen flueway (415c) and said hydrogen circulation path (700). 

[Claim 13] Said hydrogen concentration detection means is a fuel cell system according to claim 10 or 1 1 
characterized by being what detects the hydrogen concentration of said branch point indirectly based on the 
physical quantity relevant to the hydrogen concentration of the branch point of said hydrogen flueway 
(415c) and said hydrogen circulation path (700). 

[Claim 14] Claim 6 characterized by having a gas separation means (704) to separate into the 1st gas which 
makes said fuel cell (200) circulate through the hydrogen content gas which comes out from said fuel cell 
(200) again through said circulation path (700), and the 2nd gas exhausted from said flueway (505) thru/or 
the fuel cell system of any one publication of 13. 

[Claim 15] Said gas separation means (704) is a fuel cell system according to claim 14 characterized by 
being able to separate hydrogen alternatively and said 1st gas having hydrogen concentration higher than 
said 2nd gas. 

[Claim 16] Said gas separation means (704) is a fuel cell system according to claim 14 characterized by 
being able to separate a steam alternatively and said 1 st gas having steam concentration higher than said 2nd 
gas. 

[Claim 1 7] Claim 1 characterized by having a both- way style generating means (800) to make the hydrogen 
content gas which is arranged at the upstream of said flueway bulb (505) in said hydrogen flueway (415c), 
and exists in said fuel cell (200) generate the flow which goes and comes back to the inside of said fuel cell 
(200) thru/or the fuel cell system of any one publication of five. 

[Claim 18] The upstream of said flueway bulb (505) in said hydrogen flueway (415c), A both-way style 
generating means (800) to make the hydrogen content gas which exists in said fuel cell (200) generate the 
flow which goes and comes back to the inside of said fuel cell (200) is formed in either of the hydrogen 
inflow paths (415a). Claim 1 characterized by establishing a pressure buffer room (801) in another side 
thru/or the fuel cell system of any one publication of five. 

[Claim 19] It is prepared in said hydrogen inflow path (415a) through which the hydrogen which flows into 
said fuel cell (200) passes. The upstream of said flueway bulb [ in / it has the inflow path bulb (506) which 
opens and closes said hydrogen inflow path (41 5a) and / said hydrogen flueway (41 5c) ] (505), To either of 
the downstream of said inflow path bulb (506) in said hydrogen inflow path (415a) Claim 1 characterized by 
having established a both-way style generating means (800) to make the hydrogen content gas in said fuel 
cell (200) generate the flow which goes and comes back to the inside of said fuel cell (200), and establishing 
a pressure buffer room (801) in another side thru/or the fuel cell system of any one publication of five. 
[Claim 20] Claim 1 7 characterized by generating said both-way style with said both-way style generating 
means (800) when said flueway bulb (505) has closed thru/or the fuel cell system of any one publication of 
19. 

[Claim 2 1 ] Claim 1 7 characterized by generating said both-way style with said both-way style generating 
means (800) when the both sides of said flueway bulb (505) and said inflow path bulb (506) have closed 
thru/or the fuel cell system of any one publication of 19. 

[Claim 22] Said both-way style generating means (800) is claim 1 7 characterized by having the content 
volume adjustable room (800a) where content volume can be changed, and the mechanical component 
(800b) which fluctuates the content volume of said content volume adjustable room (800a) thru/or the fuel 
cell system of any one publication of 2 1 . 

[Claim 23] Claim 17 characterized by using the piezoelectric material to which the volume is changed by 
electrical-potential-difference impression as a mechanical component (800b) of said both-way style 
generating means (800) thru/or the fuel cell system of any one publication of 21 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention applies [ to mobiles, such as a car, a vessel, and a portable electric 
organ, ] about the fuel cell system which consists of a fuel cell which carries out electrical energy generating 
by the chemical reaction of hydrogen and oxygen and is effective. 
[0002] 

[Description of the Prior Art] Since a fuel cell carries out the chemical reaction of hydrogen and the oxygen 
and generates power like the above-mentioned, it needs to supply hydrogen and oxygen according to the 
electric energy to need. 
[0003] 

[Problem(s) to be Solved by the Invention] Since it is difficult to use 100% even if it supplies hydrogen to a 
fuel cell, unreacted hydrogen will be emitted with exhaust air (a steam, carbon dioxide, etc.). 
[0004] Generally, more amounts of hydrogen actually supplied to a fuel cell are set up from the theoretical 
value in consideration of the amount of unreacted hydrogen. For this reason, it is difficult to decrease the 
amount of unreacted hydrogen discharged from a fuel cell. 

[0005] This invention aims at decreasing the amount of unreacted hydrogen discharged from a fuel cell in 

view of the point describing above. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according to 
claim 1 The fuel cell which generates electrical energy by the chemical reaction of hydrogen and oxygen 
(200), It is prepared in the hydrogen flueway (41 5c) through which a hydrogen supply means (100) to 
supply hydrogen to a fuel cell (200), and the exhaust air after hydrogen was consumed with the fuel cell 
(200) pass. It is characterized by having the flueway bulb (505) which opens and closes a hydrogen flueway 
(41 5c), opening and closing a flueway bulb (505) according to the consumption of the hydrogen in a fuel 
cell (200), and supplying hydrogen to a fuel cell (200) intermittently from a hydrogen supply means (100). 
[0007] Thereby, when the hydrogen concentration in a fuel cell (200) is high, hydrogen can be made to fully 
react by closing a flueway bulb (505) and making hydeogen-rich gas pile up in a fuel cell (200). When the 
hydrogen concentration in a fuel cell (200) becomes low, while discharging the residual gas with which the 
flueway bulb (505) was opened and the hydrogen concentration in a fuel cell (200) fell, new hydeogen-rich 
gas is supplied. Thereby, the amount of unreacted hydrogen discharged from a fuel cell (200) can be 
decreased. 

[0008] It specifically has a residual hydrogen concentration detection means (601) to detect the hydrogen 
concentration in a fiael cell (200), like invention according to claim 2. When the detection hydrogen 
concentration detected by the residual hydrogen concentration detection means (601) is below 
predetermined residual hydrogen concentration (dl) By opening a flueway bulb (505) and closing a flueway 
bulb (505) in more than the 2nd predetermined residual hydrogen concentration (d2) with detection 
hydrogen concentration higher than predetermined residual hydrogen concentration (dl) Hydrogen can be 
intermittently supplied to a fuel cell (200) from a hydrogen supply means (100). 

[0009] A residual hydrogen concentration detection means specifically like invention according to claim 3 It 
can consider as the hydrogen sensor (601) which detects the hydrogen concentration of at least one point in 
a fuel cell (200). Like invention according to claim 4 The predetermined time which should detect the 
hydrogen concentration in a fuel cell (200) based on the amount of generations of electrical energy of a fuel 
cell (200), and was related with the hydrogen consumption in a fuel cell (200) like invention according to 
claim 5 can consider as the timer set up beforehand. 
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[0010] Moreover, in invention according to claim 6, it has the hydrogen circulation path (700) which 
connects between the hydrogen inflow path (41 5a) through which the hydrogen which flows into a fuel cell 
(200) passes, and the upstream of the flueway bulb (505) in a hydrogen flueway (415c), and is characterized 
by making a fuel cell (200) circulate through hydrogen content gas through a hydrogen circulation path 
(700). 

[001 1] Thus, by making a fuel cell (200) circulate through hydrogen content gas, hydrogen concentration in 
a fuel cell (200) can be made into homogeneity, and the fall of the amount of hydrogen which penetrates the 
poly membrane in the fuel cell (200) accompanying a hydrogen concentration fall can be controlled. 
Thereby, the fall of the generation-of-electrical-energy force of the fuel cell (200) by hydrogen 
concentration fall can be controlled. 

[0012] Furthermore, the rate of flow arises in hydrogen by making a fuel cell (200) circulate through 
hydrogen content gas, and it becomes easy to touch the poly membrane and electrode (negative electrode) in 
a fuel cell (200) with hydrogen. Thereby, poly membrane transparency of hydrogen can be promoted and the 
fall of the amount of hydrogen which penetrates a poly membrane can be controlled more. 
[0013] Moreover, the inflow path bulb which is prepared in the hydrogen inflow path (415a) through which 
the hydrogen which flows into a fuel cell (200) passes in invention according to claim 7, and opens and 
closes a hydrogen inflow path (415a) (506), The upstream of the flueway bulb (505) in a hydrogen flueway 
(41 5c), It has the hydrogen circulation path (700) which connects the downstream of the inflow path bulb 
(506) in a hydrogen inflow path (415a), and is characterized by hydrogen circulating to a fuel cell (200) 
through a hydrogen circulation path (700). 

[0014] Moreover, in invention according to claim 8, it is characterized by forming the hydrogen circulating 
pump (701) which makes a fuel cell (200) circulate through hydrogen content gas through a hydrogen 
circulation path (700) in the hydrogen circulation path (700). 

[001 5] Moreover, in invention according to claim 9, the hydrogen circulating pump (701) is characterized 
by operating, when the flueway bulb (505) has closed. 

[0016] Moreover, in invention according to claim 10, it has a hydrogen concentration detection means (702) 
to detect the hydrogen concentration of the branch point of a hydrogen flueway (41 5c) and a hydrogen 
circulation path (700), and when the hydrogen concentration detected by the hydrogen concentration 
detection means (702) is below predetermined hydrogen concentration (d3), it is characterized by opening a 
flueway bulb (505). 

[0017] By such configuration, among the hydrogen content gas which circulates through a fuel cell (200), 
hydrogen concentration can discharge a low part from a fuel cell (200) alternatively, and hydrogen 
concentration of the hydrogen content gas which circulates through a fuel cell (200) can be made high. 
Thereby, the generation-of-electrical-energy force fall of the fuel cell (200) accompanying a hydrogen 
concentration fall can be controlled. 

[001 8] Moreover, in invention according to claim 1 1 , it has a hydrogen concentration detection means (702) 
to detect the hydrogen concentration of the branch point of a hydrogen flueway (415c) and a hydrogen 
circulation path (700). When the hydrogen concentration detected by the hydrogen concentration detection 
means (702) is below predetermined hydrogen concentration (d3), a flueway bulb (505) is opened and the 
flueway bulb (505) is further open, it is characterized by opening an inflow path bulb (506). 
[0019] When the flueway bulb (505) and the inflow path bulb (506) are prepared in the fuel cell (200), 
supply of the hydeogen-rich gas to a fuel cell (200) and discharge of residual gas can be efficiently 
performed like invention at claim 1 1 to a publication by opening an inflow path bulb (506), when the 
flueway bulb (505) is open. 

[0020] A hydrogen concentration detection means specifically moreover, like invention according to claim 
12 It can consider as the hydrogen sensor (702) which detects the hydrogen concentration of the branch 
point of a hydrogen flueway (41 5c) and a hydrogen circulation path (700). Or based on the physical quantity 
relevant to the hydrogen concentration of ******** of a hydrogen flueway (415c) and a hydrogen 
circulation path (700), the hydrogen concentration of the branch point shall be indirectly detected like 
invention according to claim 13. 

[0021] Based on the physical quantity relevant to hydrogen concentration, the current detector (current 
detection means) which detects the amount of generations of electrical energy of a fuel cell (200), the timer 
with which the predetermined time related with the hydrogen consumption in a fuel cell (200) was set up 
beforehand, the pressure sensor (pressure detection means) which detects the gas pressure in a fuel cell 
(200) can be used as what detects the hydrogen concentration of the branch point indirectly, for example. 
[0022] Moreover, in invention according to claim 14, it is characterized by having a gas separation means 
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(704) to separate into the 1st gas which makes a fuel cell (200) circulate through the hydrogen content gas 
which comes out from a fuel cell (200) again through a circulation path (700), and the 2nd gas exhausted 
from a flueway (505). 

[0023] As a gas separation means (704), like invention according to claim 15, when what can separate 
hydrogen alternatively is used, the hydrogen content gas which circulates through a fuel cell (200) can be 
divided into hydrogen (the 1 st gas) and the other gas (the 2nd gas), and hydrogen can discharge gases other 
than a sink and hydrogen from a hydrogen flueway (41 5c) to a hydrogen circulation path (700) side. 
[0024] Hydrogen concentration of the hydeogen-rich gas which circulates through the FC stack 200 can be 
made high by this, and the generation-of-electrical-energy force fall of the FC stack 200 accompanying a 
hydrogen concentration fall can be controlled. 

[0025] Moreover, as a gas separation means (704), like invention according to claim 16, when what can 
separate a steam alternatively is used, steam concentration of the 1st gas which circulates to a fuel cell (200) 
can be made high, and it can use for humidification of the poly membrane in a fuel cell (200). 
[0026] Moreover, in invention according to claim 17, it is arranged at the upstream of the flueway bulb 
(505) in a hydrogen flueway (415c), and is characterized by having a both-way style generating means (800) 
to make the hydrogen content gas which exists in a fuel cell (200) generate the flow which goes and comes 
back to the inside of a fuel cell (200). 

[0027] By such configuration, like invention given in above-mentioned claim 6, hydrogen concentration in a 
fuel cell (200) can be made into homogeneity, and the fall of the amount of hydrogen which penetrates the 
poly membrane in the fuel cell (200) accompanying a hydrogen concentration fall can be controlled. 
Thereby, the fall of the generation-of-electrical-energy force of the fuel cell (200) by hydrogen 
concentration fall can be controlled. 

[0028] Furthermore, the rate of flow arises in the hydrogen of a fuel cell (200), and it becomes easy to touch 
the poly membrane and electrode (negative electrode) in a fuel cell (200) with hydrogen. Thereby, poly 
membrane transparency of hydrogen can be promoted and the fall of the amount of hydrogen which 
penetrates a poly membrane can be controlled more. 

[0029] Moreover, in invention according to claim 18, it is characterized by having formed a both-way style 
generating means (800) to make the hydrogen content gas which exists in a fuel cell (200) generate the flow 
which goes and comes back to the inside of a fuel cell (200) in the upstream of the flueway bulb (505) in a 
hydrogen flueway (415c), and either of the hydrogen inflow paths (415a), and establishing a pressure buffer 
room (801) in another side. 

[0030] Thus, by establishing a pressure buffer room (801) in the opposite side of the both-way style 
generator (800) which sandwiched the fuel cell (200), fluctuation of the hydrogen pressure force in the fuel 
cell (200) accompanying both-way style generating by the both-way style generating means (800) can be 
absorbed, and the both-way style of the hydrogen within a fuel cell (200) can be generated certainly. 
[0031] Moreover, it is prepared in the hydrogen inflow path (415a) through which the hydrogen which flows 
into a fuel cell (200) passes in invention according to claim 19. The upstream of a flueway bulb [ in / it has 
the inflow path bulb (506) which opens and closes a hydrogen inflow path (41 5a) and / a hydrogen flueway 
(415c) ] (505), To either of the downstream of the inflow path bulb (506) in a hydrogen inflow path (415a) 
A both-way style generating means (800) to generate the flow which goes and comes back to the inside of a 
fuel cell (200) in the hydrogen in a fuel cell (200) is arranged, and it is characterized by establishing a 
pressure buffer room (801) in another side. 

[0032] Moreover, in invention according to claim 20, when the flueway bulb (505) has closed, it is 
characterized by generating a both-way style with a both-way style generating means (800). 
[0033] Moreover, in invention according to claim 21, when the both sides of a flueway bulb (505) and an 
inflow path bulb (506) have closed, it is characterized by generating a both-way style with a both-way style 
generating means (800). 

[0034] Moreover, in invention according to claim 22, the both-way style generating means (800) is 
characterized by having the content volume adjustable room (800a) where content volume can be changed, 
and the mechanical component (800b) which fluctuates the content volume of a content volume adjustable 
room (800a). 

[0035] Moreover, in invention according to claim 23, it is characterized by using the piezoelectric material 
to which the volume is changed by electrical-potential-difference impression as a mechanical component 
(800b) of a both-way style generating means (800). 

[0036] In addition, the sign in the parenthesis of each above-mentioned means shows correspondence 
relation with the concrete means of a publication to the operation gestalt mentioned later. 
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[0037] 

[Embodiment of the Invention] (The 1 st operation gestalt) The 1 st operation gestalt which applied this 
invention is hereafter explained based on drawing 1 - drawing 7 . A **** 1 operation gestalt applies the fuel 
cell system concerning this invention to an electric vehicle (it abbreviates to a car hereafter.). 
[0038] DrawingJ. is the mimetic diagram showing the fuel cell system concerning the 1st operation gestalt. 
As shown in drawing 1 , the fuel cell system of a **** 1 operation gestalt is equipped with the hydrogen 
manufacturing installation (hydrogen supply means) 100 and fuel cell (FC stack) 200 which were 
surrounded with the alternate long and short dash line. 

[0039] The hydrogen manufacturing installation 100 is a hydrogen manufacturing installation which 
supplies hydeogen-rich gas to the FC stack 200 to which hydrogen manufactures and (generation) mentions 
later the hydeogen-rich gas contained so much from the mixed solution (henceforth, methanol mixed 
solution) of water and a methanol. This hydrogen manufacturing installation 100 carries out the chemical 
reaction of the methanol steam and steam which evaporated with the fuel evaporator 1 10 for hydrogen 
manufacture (the following, evaporator) which evaporates a methanol mixed solution, and the evaporator 
1 10 (evaporation), has the fuel reforming machine (henceforth, reforming machine) 120 grade for hydrogen 
manufacture reformed to hydrogen, a carbon dioxide, and a small amount of carbon monoxide, and is 
constituted. 

[0040] In addition, methanol mixed solution tanks 1 30 which are carried in a car and store a methanol mixed 
solution are consisted of by the evaporator 1 10 so that a methanol mixed solution may be sent with the 1st 
pump 131. 

[0041] The FC stack 200 carries out the chemical reaction of the hydeogen-rich gas and air (oxygen) which 
were manufactured by the hydrogen manufacturing installation 100, and generates them. It is constituted 
from the fuel cell system of this operation gestalt by the power generated by the FC stack 200 so that electric 
motor M for transit may be made to drive. In addition, since a catalyst function tends to fall with a carbon 
monoxide, the electrode catalyst in the FC stack 200 has formed the carbon monoxide reduction machine 
140 which the carbon monoxide generated with the reforming vessel 120 is oxidized, and is changed to a 
carbon dioxide in the hydrogen manufacturing installation 100 with this operation gestalt. 
[0042] The air ventilated by the FC stack 200 is humidified with the air humidifier 221 . The exhaust air (a 
steam, air, etc.) discharged from the FC stack 200 is cooled with a dehumidifier 222, and removal recovery 
of the moisture is carried out. And the moisture by which separation removal was carried out with the 
dehumidifier 222 is returned to the air humidifier 221 via the water-of-condensation return path 223, and is 
reused by humidification of the air ventilated by the FC stack 200. 

[0043] Drawing 2 shows the outline configuration of the FC stack 200. As shown in drawing 2 , the 
positive-electrode and negative-electrode side is separated on both sides of the poly membrane, air (oxygen) 
is supplied to a positive-electrode side, and, as for the FC stack 200, hydeogen-rich gas is supplied to a 
negative-electrode side. For this reason, from a positive-electrode side, exhaust air containing many steams 
is discharged and unreacted hydrogen gas, a carbon dioxide, etc. are discharged from a negative-electrode 
side. 

[0044] As shown in drawing.! , the fuel for heating (this operation gestalt methanol) which heats an 
evaporator 1 10 is stored in the methanol fuel tank 300 carried in the car. The methanol (fuel) stored in the 
methanol fuel tank 300 is sent to an evaporator 110 with the 2nd pump 310. Some methanols breathed out 
from the 2nd pump 310 are constituted so that it may be returned to the methanol fuel tank 300 through the 
methanol return path 312. The methanol return path 3 12 is opened and closed by the fuel return valve 311. 
[0045] The combustion exhaust gas which inhaled the open air with the air pump 400, was ventilated by the 
hydrogen manufacturing installation 1 00 (an evaporator 1 1 0 and reforming machine 1 20) and the FC stack 
200, and occurred in the hydrogen manufacturing installation 100, and the exhaust air generated in the FC 
stack 200 circulate flueways 41 1-414, and is emitted into atmospheric air. 

[0046] While the ventilation air breathed out from an air pump 400 is distributed to the hydrogen 
manufacturing installation 100 and the FC stack 200 by the 1st air distribution bulb 501, the amount of 
distributions is adjusted. While the air distributed to the hydrogen manufacturing installation 100 side by the 
1st air distribution bulb 501 is distributed to an evaporator 1 10, the reforming machine 120, and the carbon 
monoxide reduction machine 140 by the 2nd and 3 air distribution bulbs 502 and 503, the amount of 
distributions is adjusted. 

[0047] While the methanol supplied from the methanol fuel tank 300 is supplied to an evaporator 1 10 and 

the reforming machine 120 by the methanol bulb 504, the amount of supply is adjusted. 

[0048] The hydeogen-rich gas supplied from the hydrogen manufacturing installation 100 is supplied to the 
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FC stack 200 through the hydrogen path 415, and is discharged through the hydrogen path 415. More 
specifically, the hydeogen-rich gas supplied from the hydrogen manufacturing installation 100 flows into the 
FC stack 200 (negative-electrode side) through hydrogen inflow path 41 5a first. The hydrogen which flowed 
into the FC stack 200 passes stack secret communication way 41 5b, for a generation of electrical energy, 
reacts chemically with oxygen and is consumed. Residual gas after hydrogen was consumed by the FC stack 
200 is discharged from hydrogen flueway 415c by the side of the negative electrode of the FC stack 200. 
[0049] The flueway bulb 505 which opens and closes hydrogen flueway 415c is formed in this hydrogen 
flueway 41 5c. The flueway bulb 505 controls supply of the hydeogen-rich gas to the FC stack 200, and 
discharge of residual gas by opening and closing hydrogen flueway 415c. In addition, with a **** 1 
operation gestalt, it is emitted into atmospheric air like [ the exhaust air from exhaust -port 415c by the side 
of a negative electrode ] a flueway 414 side. 

[0050] Drawing 3 is the control-block Fig. of a fuel cell system. As shown in drawing 1 and drawing 3 , the 
hydrogen sensor (the amount detection means of residual hydrogen) 601 which detects the hydrogen 
concentration (the amount of hydrogen) which exists in the FC stack 200 (negative-electrode side) is formed 
in the fuel cell system of this operation gestalt. As shown in drawing 3 , the detecting signal of the hydrogen 
sensor 601 is inputted into the FC system control station (following, FCCU) 600 which controls the whole 
fuel cell system. And the l-3rd air distribution bulbs 501-503, the methanol bulb 504, and the flueway bulb 
505 are controlled by FCCU600 based on detecting signals of the sensor group S which carry out 
operational status detection, such as a detecting signal of the hydrogen sensor 601, and temperature of the 
FC stack 200, a load of the electric motor for transit. 

[0051] Next, actuation of the flueway bulb 505 of the fuel cell system in a **** 1 operation gestalt is 
explained based on drawing_5 . Dr awin g 5 is a graph which shows the relation of the amount of hydrogen 
(residual hydrogen concentration in FC stack) and the closing motion timing of the flueway bulb 505 which 
the hydrogen sensor 601 detected. 

[0052] it is shown in d rawing 5 — as — the residual hydrogen concentration in the FC stack 200 — the 1st — 
when it becomes less than [ predetermined concentration (predetermined residual hydrogen concentration) 
dl ], the flueway bulb 505 is opened and hydrogen is supplied to the FC stack 200. Thereby, hydeogen-rich 
gas is supplied to the FC stack 200 through hydrogen inflow path 415a from the hydrogen supply equipment 
100, and the hydrogen concentration in the FC stack 200 rises. 

[0053] the 2nd with the larger hydrogen concentration in the FC stack 200 than the 1st predetermined 
concentration dl — when it becomes more than predetermined concentration d2, the flueway bulb 505 is 
closed and the hydrogen supply to the FC stack 200 is suspended. Within the FC stack 200, while generating 
electricity by the chemical reaction of hydrogen and oxygen, hydrogen is consumed and hydrogen 
concentration falls. The amount of generations of electrical energy of the FC stack 200 falls gradually with 
the fall of hydrogen concentration. 

[0054] the hydrogen concentration in the FC stack 200 ~ the 1st — when it becomes less than 
[ predetermined concentration dl ], while opening the flueway bulb 505 and supplying new hydeogen-rich 
gas to the FC stack 200 from the hydrogen feeder 100, the residual gas with which hydrogen concentration 
fell within the FC stack 200 is discharged from hydrogen flueway 415c. 

[0055] Henceforth, as shown in drawing 5 , closing motion of a bulb 505 is repeated according to 
consumption of the hydrogen in the FC stack 200, and hydrogen is intermittently supplied to FC stack. 
[0056] as mentioned above, the thing for which the flueway bulb 505 is formed in hydrogen discharge path 
41 5c of the FC stack 200, and a bulb 505 is opened [ according to the fuel cell system of a **** 1 operation 
gestalt ] and closed according to the hydrogen consumption in the FC stack 200 — the FC stack 200 — 
hydeogen-rich gas — being intermittent (intermittent) — it can supply. That is, when the hydrogen 
concentration in the FC stack 200 is high, hydrogen is made to fully react by closing a bulb 505 and making 
hydeogen-rich gas pile up in the FC stack 200. When the hydrogen concentration in the FC stack 200 
becomes low, while discharging the residual gas with which the bulb 505 was opened and the hydrogen 
concentration in the FC stack 200 fell, new hydeogen-rich gas is supplied. Thereby, the amount of unreacted 
hydrogen discharged from the FC stack 200 can be decreased. 

[0057] Moreover, with a **** 1 operation gestalt, the bulb 505 by FCCU600 can be easily controlled by that 
as used in the field of only by preparing one bulb in hydrogen discharge path 41 5c of the downstream of the 
FC stack 200, and low cost can realize. 

[0058] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained based on 
drawing 6 and drawing 7 . Drawing^ shows the outline configuration of the fuel cell system of a **** 2 
operation gestalt, and drawing 7 shows near [ fuel cell 200 ] the fuel cell system shown in drawing_6 . The 
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sign same about the same part as the above-mentioned 1st operation gestalt is attached, and explanation is 
omitted. 

[0059] With the above-mentioned 1 st operation gestalt, it is the flueway bulb 505 prepared in hydrogen 
discharge path 41 5c, and to having performed supply of the hydrogen to the FC stack 200, and discharge of 
residual gas, by the **** 2 operation gestalt, as shown in drawin g 6 and drawin g 7 , it differs in that the 
inflow path bulb 506 which opens and closes hydrogen inflow path 415a was formed in hydrogen inflow 
path 41 5a of the upstream of the FC stack 200. 

[0060] In this case, according to the hydrogen consumption of the FC stack 200, closing motion control also 
of the inflow path bulb 506 is carried out by FCCU600 like the flueway bulb 505. The hydrogen flueway 
bulb 505 and the hydrogen inflow path bulb 506 may open and close to timing which may open and close to 
the same timing or is different. However, in order to discharge the residual gas in the FC stack 200 
efficiently, it is desirable for the time amount which two bulbs 505 and 506 are opening to coincidence to 
exist. 

[0061] such the fuel cell structure of a system of a **** 2 operation gestalt — the FC stack 200 — hydrogen - 
- being intermittent (intermittently) — it can supply and the amount of unreacted hydrogen discharged from 
the FC stack 200 can be decreased. 

[0062] (The 3rd operation gestalt) Next, the 3rd operation gestalt of this invention is explained based on 
drawing 8 - drawing 10 . Drawing^ shows the outline configuration of the fuel cell system of a **** 3 
operation gestalt, and drawing_9 shows near [ fuel cell 200 ] the fuel cell system shown in drawin g 8 . It 
differs in that the hydrogen circulation path 700 where a **** 3 operation gestalt makes the FC stack 200 
circulate through hydrogen as compared with the fuel cell system of the above-mentioned 2nd operation 
gestalt was formed. The sign same about the same part as the above-mentioned 2nd operation gestalt is 
attached, and explanation is omitted. 

[0063] In the above-mentioned 1st operation gestalt, as explained based on d rawing 5 , hydrogen is 
consumed with a generation of electrical energy, and the hydrogen concentration in the FC stack 200 falls. 
By the hydrogen concentration fall in this FC stack 200, the generation-of-electrical-energy force of the FC 
stack 200 declines. It is thought that the fall of the hydrogen concentration within the FC stack 200 takes 
place as follows. 

[0064] First, the hydrogen which exists in the negative-electrode side in the FC stack 200 touches a poly 
membrane, is spread, passes a poly membrane, and moves to a positive-electrode side. Furthermore, an 
electrode is touched and it becomes a hydrogen ion, and the hydrogen near the electrode (negative electrode) 
front face in the FC stack 200 is pulled according to Coulomb force by the oxygen ion which exists in a 
positive-electrode side, passes a poly membrane, and moves to a positive-electrode side. Thereby, hydrogen 
concentration falls in the negative-electrode side in the FC stack 200. At this time, within the FC stack 200, 
hydrogen concentration will not fall to homogeneity but the hydrogen concentration near a poly membrane 
and near an electrode will fall remarkably. 

[0065] Moreover, in order to decrease the amount of unreacted hydrogen discharged from the FC stack 200, 
the flueway bulb 505 is closed and hydeogen-rich gas is made to pile up in the FC stack 200 in the fuel cell 
system of each above-mentioned operation gestalt. For this reason, within FC200 stack 200, the residual gas 
with which hydrogen concentration fell is not agitated, and hydrogen concentration will be maintained in the 
uneven condition. 

[0066] So, in the fuel cell system of a **** 3 operation gestalt, as shown in drawing 8 and drawing 9 , the 
upstream of the flueway bulb 505 in hydrogen discharge path 415c of the FC stack 200 and the downstream 
of the inflow path bulb 506 in hydrogen inflow path 415a are connected by the hydrogen circulation path 
700. The hydrogen circulating pump 701 for making the FC stack 200 circulate through hydrogen is formed 
in the hydrogen circulation path 700. 

[0067] The hydrogen content gas in the FC stack 200 circulates in order of the FC stack 200 -> hydrogen 
flueway 415c-> hydrogen circulation path 700 -> hydrogen inflow path 415 a->FC stack 200 by operating 
the hydrogen circulating pump 701 by such configuration, where two bulbs 505 and 506 are closed. 
[0068] Thus, by making the FC stack 200 circulate through hydrogen content gas, hydrogen concentration in 
the FC stack 200 can be made into homogeneity, and the fall of the amount of hydrogen which penetrates 
the poly membrane in the FC stack 200 accompanying a hydrogen concentration fall can be controlled. 
Thereby, the fall of the generation-of-electrical-energy force of the FC stack 200 by the hydrogen 
concentration fall in the FC stack 200 can be controlled. 

[0069] Furthermore, the rate of flow arises in hydrogen by making the FC stack 200 circulate through 
hydrogen, and it becomes easy to touch the poly membrane and electrode (negative electrode) in the FC 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/6/2006 



JK,2U02-00869l,A [DETAILED DESCRIPTION] 



Pusc7ufl0 



stack 200 with hydrogen. Thereby, poly membrane transparency of hydrogen can be promoted and the fall 
of the amount of hydrogen which penetrates a poly membrane can be controlled more. 
[0070] In addition, although two bulbs 505 and 506 were formed in the upstream and the downstream of the 
FC stack 200, as shown in drawing 10 , the inflow path bulb 506 of the upstream is omitted, and you may 
make it form only the flueway bulb 505 of the downstream in the fuel cell system of a **** 3 operation 
gestalt. In the fuel cell system of such a configuration, since the mean pressure in the FC stack 200 does not 
change when the FC stack 200 is made to circulate through hydrogen with a pump 701 where the flueway 
bulb 505 is closed, the same effectiveness as the case where hydeogen-rich gas is not supplied from the 
hydrogen feeder 1 00, and two bulbs are prepared in the upstream and the lower stream of a river of the FC 
stack 200 is acquired. 

[0071] Moreover, hydrogen consisted of **** 3 operation gestalten so that it might circulate in order of the 
FC stack 200 -> hydrogen flueway 415c-> hydrogen circulation path 700 -> hydrogen inflow path 415 a- 
>FC stack 200, but you may constitute so that hydrogen may circulate to hard flow. 
[0072] Moreover, although the FC stack 200 was made to circulate through hydrogen with a **** 3 
operation gestalt where two bulbs 505 and 506 are closed, the FC stack 200 may be made to circulate 
through hydrogen, after not only this but the bulbs 505 and 506 have opened. In this case, the rate of flow 
arises in the hydrogen in the FC stack 200, and the effectiveness that it becomes easy to touch the poly 
membrane and electrode (negative electrode) in the FC stack 200 with hydrogen, and poly membrane 
transparency of hydrogen can be promoted is acquired. 

[0073] (The 4th operation gestalt) Next, the 4th operation gestalt of this invention is explained based on 
drawingJJ • Drawing 1 1 shows near [ fuel cell 200 ] the fuel cell system of a **** 4 operation gestalt. 
[0074] The points constituted so that a **** 4 operation gestalt might discharge alternatively a part with 
hydrogen concentration low among the hydrogen content gas which circulates through the hydrogen 
circulation path 700 to the FC stack 200 as compared with the fuel cell system of the above-mentioned 3rd 
operation gestalt differ. Moreover, the inflow path bulb 506 is not formed in hydrogen inflow path 415a of 
the upstream of the FC stack 200. The sign same about the same part as the above-mentioned 3rd operation 
gestalt is attached, and explanation is omitted. 

[0075] Drawing JN The hydrogen sensor (hydrogen concentration detection means) 702 which detects the 
hydrogen concentration of the hydrogen content gas which circulates through the FC stack 200 at the branch 
point of hydrogen flueway 415c and the hydrogen circulation path 700 is formed in the fuel cell system of a 
**** 4 operation gestalt so that it may be shown. Moreover, the control section 703 which performs closing 
motion control of the flueway bulb 505 is formed. A control section 703 controls the flueway bulb 505 
based on the hydrogen concentration detected by the hydrogen sensor 702. 

[0076] Next, the hydrogen sensor 702 of the fuel cell system of a **** 4 operation gestalt and actuation of a 
control section 703 are explained. 

[0077] First, when hydrogen content gas circulates to the FC stack 200 through the hydrogen circulation 
path 700, the hydrogen concentration of the hydrogen content gas which circulates by the hydrogen sensor 
702 at the branch point of hydrogen flueway 415c and the hydrogen circulation path 700 is measured, the 
hydrogen concentration measured by the hydrogen sensor 702 — the 3rd — in being less than 
[ predetermined concentration d3 ], a control section 703 opens the flueway bulb 505. the hydrogen 
concentration measured by the hydrogen sensor 702 - the 3rd — in being more than predetermined 
concentration d3, it closes the flueway bulb 505 by the control section 703. 

[0078] By such configuration, among the hydrogen content gas which circulates through the FC stack 200, 
hydrogen concentration can discharge a low part from the FC stack 200 alternatively, and hydrogen 
concentration of the hydrogen content gas which circulates through the FC stack 200 can be made high. 
Thereby, the generation-of-electrical-energy force fall of the FC stack 200 accompanying a hydrogen 
concentration fall can be controlled. 

[0079] (The 5th operation gestalt) Next, the 5th operation gestalt of this invention is explained based on 
drawing 12 . Drawing 12 shows near [ fuel cell 200 ] the fuel cell system of a **** 5 operation gestalt. 
[0080] The points constituted so that a **** 5 operation gestalt might discharge alternatively a part with 
hydrogen concentration low among the hydrogen content gas which circulates through the hydrogen 
circulation path 700 to the FC stack 200 as compared with the fuel cell system of the above-mentioned 3rd 
operation gestalt differ. Moreover, the inflow path bulb 506 is not formed in hydrogen inflow path 415a of 
the upstream of the FC stack 200. The sign same about the same part as the above-mentioned 3rd operation 
gestalt is attached, and explanation is omitted. 

[0081] As shown in drawing_12 , the gas decollator (gas separation means) 704 is formed in the fuel cell 
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system of a **** 5 operation gestalt at the branch point of hydrogen flueway 415c and the hydrogen 
circulation path 700. This gas decollator 704 can separate hydrogen alternatively out of the hydrogen 
content gas which circulates through the FC stack 200. As a gas decollator 704 which separates hydrogen, 
the hydrogen demarcation membrane (permselective membrane) which consists of polyimide film, for 
example can be used. 

[0082] With this gas decollator 704, the hydrogen content gas which circulates through the FC stack 200 is 
divided into hydrogen (the 1st gas) and the other gas (the 2nd gas), and hydrogen discharges gases other 
than a sink and hydrogen from hydrogen flueway 415c to the hydrogen circulation path 700 side. Hydrogen 
concentration of the hydrogen content gas which circulates through the FC stack 200 can be made high by 
this, and the generation-of-electrical-energy force fall of the FC stack 200 accompanying a hydrogen 
concentration fall can be controlled. 

[0083] In addition, although the gas decollator 704 which can separate hydrogen alternatively out of the 
hydrogen content gas which circulates through the FC stack 200 was used with the **** 5 operation gestalt, 
it may be made to make high steam concentration of the hydrogen content gas which circulates through the 
FC stack 200 using the gas decollator which can divide ****** and a steam into this alternatively. Thus, the 
steam concentration of the hydrogen content gas which circulates through the FC stack 200 can be used for 
humidification of the poly membrane in the FC stack 200 by making it high. 

[0084] When forming in coincidence the gas decollator which divides hydrogen into a fuel cell system, and 
the gas decollator which separates a steam, the gas decollator which equipped coincidence with the function 
to separate hydrogen, and the function to separate a steam may be formed, and two gas decollators equipped 
with each function may be formed. 

[0085] (The 6th operation gestalt) Next, the 6th operation gestalt of this invention is explained based on 
drawing 13 and drawing. 14 . Drawing. J 3 shows the outline configuration of the fuel cell system of a **** 6 
operation gestalt, and d rawi n g 14 shows near [ fuel cell 200 ] the fuel cell system of dra wing 1 3 . 
[0086] the fall of the amount of hydrogen which penetrates the poly membrane in the FC stack 200 
accompanying a hydrogen concentration fall like the fuel cell system of the above-mentioned 3rd operation 
gestalt as for a **** 6 operation gestalt — controlling — the fall of the generation-of-electrical-energy force 
of the FC stack 200 — control — it aims at things. 

[0087] A **** 6 operation gestalt is replaced with the hydrogen circulation path 700 which makes the FC 
stack 200 circulate through hydrogen as compared with the fuel cell system of the above-mentioned 3rd 
operation gestalt, and it differs in that the both-way style generator 800 which gives the flow which goes and 
comes back to the inside of the FC stack 200 to the hydrogen which exists in the FC stack 200 is formed. 
The sign same about the same part as the above-mentioned 3rd operation gestalt is attached, and explanation 
is omitted. 

[0088] As shown in drawing 13 and d rawing 14 , the both-way style generator 800 is formed in the fuel cell 
system of a **** 6 operation gestalt at the upstream of the flueway bulb 505 in hydrogen flueway 415a. The 
both-way style generator 800 is equipped with content volume adjustable room 800a which can change 
inner capacity, and mechanical-component 800b to which it carries out adjustable [ of the content volume of 
this content volume adjustable room 800a ] while it is open for free passage with hydrogen flueway 41 5c. 
The both-way style generator 800 is making the content volume of content volume adjustable room 800a 
fluctuate by mechanical-component 800b, and generates the flow which goes and comes back to stack secret 
communication way 415b in the hydrogen which exists in the FC stack 200. With the **** 6 operation 
gestalt, the piezo vibrator (piezoelectric material) which carries out the volume change of the electrical 
potential difference by carrying out a seal of approval as mechanical-component 800b is used. 
[0089] Moreover, the pressure buffer room 801 which buffers fluctuation of the hydrogen pressure force in 
the FC stack 200 is established in the opposite side of the both-way style generator 800 which sandwiched 
the FC stack 200, i.e., the downstream of the inflow path bulb 506 in hydrogen inflow path 415a. 
[0090] By the above configurations, where two bulbs 505 and 506 are closed, it comes out by operating the 
both-way style generator 800 to generate the flow which goes and comes back to stack secret 
communication way 415b in the hydrogen which exists in the FC stack 200. 

[0091] Since the bulbs 505 and 506 of the upstream of the FC stack 200 and the downstream are closed at 
this time, pressure fluctuation occurs in the hydrogen of the FC stack 200 by making the content volume of 
content volume adjustable room 800a in the both-way style generator 800 fluctuate. When increasing the 
content volume of content volume adjustable room 800a especially, the refuge of hydrogen is lost and 
hydrogen is compressed. Consequently, it is possible that the both-way style of the hydrogen within the FC 
stack 200 does not occur efficiently. 
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[0092] So, with a **** 6 operation gestalt, since the pressure buffer room 801 is established in the opposite 
side of the both-way style generator 800 which sandwiched the FC stack 200, fluctuation of the hydrogen 
pressure force in the FC stack 200 can be absorbed, and the both-way style of the hydrogen within the FC 
stack 200 can be generated certainly. 

[0093] As mentioned above, according to the fuel cell system of a **** 6 operation gestalt, like the above- 
mentioned 3rd operation gestalt, hydrogen concentration in the FC stack 200 can be made into homogeneity, 
and the fall of the amount of hydrogen which penetrates the poly membrane in the FC stack 200 
accompanying a hydrogen concentration fall can be controlled by generating the flow to which it goes and 
comes back in the hydrogen in the FC stack 200. Thereby, the fall of the generation-of-electrical-energy 
force of the FC stack 200 by the hydrogen concentration fall in the FC stack 200 can be controlled. 
[0094] Furthermore, the rate of flow arises in hydrogen by making hydrogen go by the FC stack 200, and it 
becomes easy to touch the poly membrane and electrode (negative electrode) in the FC stack 200 with 
hydrogen. Thereby, poly membrane transparency of hydrogen can be promoted and the fall of the amount of 
hydrogen which penetrates a poly membrane can be controlled more. 

[0095] In addition, although the both-way style generator 800 is arranged to the downstream of the FC stack 
200 and the pressure buffer room 801 has been arranged to the upstream of the FC stack 200 with the **** 6 
operation gestalt, not only a configuration such but the both-way style generator 800 and arrangement of the 
pressure buffer room 801 may be replaced, the both-way style generator 800 may be arranged to the 
upstream of the FC stack 200, and the pressure buffer room 801 may be arranged to the downstream of the 
FC stack 200. 

[0096] Moreover, although piezoelectric material was used as mechanical-component 800a of the both-way 
style generator 800 with the **** 6 operation gestalt Not only this but the piston which reciprocates the 
interior of content volume adjustable room 800b as mechanical-component 800b may be used. Or content 
volume may be changed in mechanical-component 800b, such as a cam, using that from which inner 
capacity changes with the external pressure or external force like ** Lowe's (bellows) as content volume 
adjustable room 800b. In addition, it is hard to generate problems, such as leak of the hydrogen which is 
easy to generate when piezoelectric material is used for mechanical-component 800b like a **** 6 operation 
gestalt, and a piston is used, and ingredient degradation which is easy to generate when bellows is used. 
[0097] Moreover, with a **** 6 operation gestalt, although two bulbs 505 and 506 were formed in the 
upstream and the downstream of the FC stack 200, as shown not only in this but in drawing 15 , the inflow 
path bulb 506 of the upstream of the FC stack 200 can be omitted, and the effectiveness same only as for a 
bulb 505 of the downstream of the FC stack 200 can be acquired. Also in this case, although the both-way 
style generator 800 can be arranged to either the upstream of the FC stack 200, or the downstream, if it 
prepares in the FC stack 200 downstream, since the hydrogen pressure force can escape to the upstream of 
the FC stack 200, it can omit the pressure buffer room 801 . When arranging the both-way style generator 
800 to the upstream of the FC stack 200, it is desirable to establish the pressure buffer room 801 in hydrogen 
flueway 41 5c of the downstream of the FC stack 200. 
[0098] (Other operation gestalten) 

(1) Two or more hydrogen sensors may be formed in the FC stack 200, and although the hydrogen sensor 
60 1 detected the hydrogen concentration of one point in the FC stack 200, you may constitute from an 
above-mentioned 1 st operation gestalt so that the hydrogen concentration in two or more [ in the FC stack 
200 ] may be detected, in this case, based on the hydrogen concentration detected by two or more points, 
closing motion control of the flueway bulb 505 will be performed, when a shade is in the hydrogen 
concentration in the FC stack 200, it can be alike and can also set, and the flueway bulb 505 can be 
controlled with a sufficient precision. 

(2) With the above-mentioned 1st operation gestalt, although direct detection of the hydrogen concentration 
in the FC stack 200 was carried out by this hydrogen sensor 601, using the hydrogen sensor 601 as a 
residual hydrogen concentration detection means, based on the physical quantity relevant to the hydrogen 
concentration not only this but in the FC stack 200, the hydrogen concentration in the FC stack 200 may be 
detected indirectly. 

[0099] For example, by detecting the electric energy (the amount of currents) outputted from the FC stack 
200, using a current detector (current detection means) as a residual hydrogen concentration detection 
means, since it is proportional to the amount of currents outputted from the FC stack 200, the amount of 
hydrogen consumed by the FC stack 200 may be constituted so that the residual hydrogen concentration in 
the FC stack 200 (the amount of residual hydrogen) may be detected indirectly. 

[0100] Moreover, since the amount of hydrogen consumed by the FC stack 200 relates to the elapsed time 
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after hydrogen is supplied to the FC stack 200, the timer with which the predetermined time related with the 
hydrogen consumption in the FC stack 200 as a residual hydrogen concentration detection means was set up 
beforehand can also be used for it. 

[0101] Moreover, using a pressure sensor (pressure detection means) as a residual hydrogen concentration 
detection means, by detecting the gas pressure in the FC stack 200 (negative-electrode side), you may 
constitute so that the residual hydrogen concentration in the FC stack 200 (the amount of residual hydrogen) 
may be detected indirectly. 

(3) Although direct detection of the hydrogen concentration of the hydrogen content gas which circulates by 
this hydrogen sensor 702 at the branch point of hydrogen flueway 415c and the hydrogen circulation path 
700 was carried out with the above-mentioned 4th operation gestalt, using the hydrogen sensor 702 as a 
hydrogen concentration detection means Based on the physical quantity relevant to the hydrogen 
concentration of the hydrogen content gas which circulates at the branch point of not only this but hydrogen 
flueway 415c, and the hydrogen circulation path 700, hydrogen concentration may be detected indirectly. 
[0102] For example, the current detector which detects the amount of generations of electrical energy of the 
FC stack 200 like the residual hydrogen concentration detection means of the above (2) (current detection 
means), The timer with which the predetermined time related with the hydrogen consumption in the FC 
stack 200 was set up beforehand, The hydrogen concentration of the hydrogen content gas which circulates 
at the branch point of hydrogen flueway 41 5c and the hydrogen circulation path 700 is indirectly detectable 
using the pressure sensor (pressure detection means) which detects the gas pressure in the FC stack 200 
(negative-electrode side). 

[0103] Moreover, it is not necessary to necessarily detect hydrogen concentration near the branch point of 
hydrogen flueway 41 5c and the hydrogen circulation path 700, and the hydrogen concentration in the 
location which is distant from the branch point with an above-mentioned hydrogen sensor, an above- 
mentioned pressure sensor, etc. may be detected. In this case, in consideration of the rate of flow of the 
hydrogen content gas which circulates through the FC stack 200, closing motion of the flueway bulb 505 is 
controlled by the control section 703. for example, the hydrogen content gas of the location which detected 
hydrogen concentration takes 1 second for arriving at the branch point of hydrogen flueway 415c and the 
hydrogen circulation path 700 - then, detection hydrogen concentration - the 3rd - what is necessary is just 
to open the flueway bulb 505, 1 second after becoming less than [ predetermined concentration d3 ] 

(4) Moreover, with each above-mentioned operation gestalt, although this invention was applied to the 
electric vehicle, this invention is not limited to this and can be applied also to non-portable fuel cell systems, 
such as home use. 

(5) Moreover, although the hydrogen manufacturing installation 1 00 which manufactures the hydeogen-rich 
gas in which the fuel of a hydrocarbon system was reformed as a hydrogen supply means, and hydrogen was 
contained so much was used with each above-mentioned operation gestalt, this invention is not limited to 
this and may use the high-pressure hydrogen tank which can supply pure hydrogen gas as a hydrogen supply 
means, the hydrogen tank using a hydrogen storing metal alloy, etc. 

[Translation done.] 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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*fOt«1 4 Bit K»£ $ * * £ t *<-c § * . 

[0031] ttz, st** 1 9 iccttosn-cu. mm- 

fgjfc (2 0 0) tcSSA-f ^*.** ? S^-t***sEAaK 
(4 15a) £ttl?&*l, *3!?iSi£AffiS& (4 15 a) Sr 
HHJ1-*ttAatt/</i':r (5 0 6) t Srfilx, *«HNK 
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M(415c) C*tt**Aa»-'<^r (5 0 5) <0 

±MMt+ ^mmxmm (4 1 5 a) rcgittXAaft 

(5 0 6) ©T5£<B*>v»i**Ltf»— 2fK. 

(2 0 0) i*i©**cr» (2 0 0) 

***t (8 0 0) A%t$ 

ft, «#Uffi2j««S (8 0 1) fc&»tfc£t*!&at 
LTV»a„ 

[0 0 3 2] t fc, IS** 2 0 KfSEOS&lUl-eii, «A 

a^N'^r (505) a*Hi:Tv» wm.^ 

10 fft (8 0 0) i:J:9Tttail*«4S*4;i:S:1f» 
t LTv>So 

[0 0 3 3] ££, it** 2 1 KiEftOSSWCHU 

ms&>*fi>-r (505) ^iiffltxaB^r (5 0 6) 
©su^hc-c^****:, (800) 

[0 0 3 4] itz. If** 2 2 KE$fc<03&9J-C»±, £® 

(800 «, rt««#x«?t«nnm 

(8 0 0 a) t, rt#8NT*a£ (8 0 0 a) Oft^ 
8f£fei&S-£*fg»l6& (8 0 0 b) tSrffiitv^^t 
20 Sr&tfct Ltv>4„ 

[0 0 3 5] Sfc, IS** 2 3 Kfemof^T-li. 
*»£*R (8 0 0) <DfE»g& (8 0 0 b) t LT, « 

[0036] iE^^sosanoff-^tt. 

WTab-So 
[0 0 3 7] 

[»WO**OJg«] JEIT, 

[0038] Hn±«iHife^SP.*c^^*»»Sjtev^7 l 

A t^t«Slt-44 o II 1 ic^i- J: -5 tc*» 1 

1 0 0 tm&mm (fc^?^ 

?) 2 0 0 t£fSxTv>£ 0 

[0 0 3 9] **Sii^Hl 0 0I±, *t > ^y-Jt-t 

*fc***tfc**U ?*-#\x*»S LT, iU£ 

t5FC^?7? 2 0 0K*S>) yf-jy^ 
mSS^ggT-ab^o ;o#fSMfil OOli, 
-^a*»»tl!l»S*4***jfiffl««3lS«» (m 
T, 9KI&S) 110, Stfalf&fll 1 01CTH5& (*t 

it) Ltz*?s- t *m%. t utmns s *t, 

** t -K^bM* t jHto— KflJHR t tc&S-f ^»** 
Safflj^fl-SfcSSf (filT, 3t»g) 1 2 O^Sr^LTS 
fiK$*tTV>* 0 

50 [0 0 4 0] Sf&Sl 1 0KI±, m.MKt§WL2tl 
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[0 0 4 1 ] FC** ? * 2 0 Oli, TkSKai^ai 0 
0KX$k&2titzfrmV yTifXb&ft (»*) ££<t 

x, ikftmmw}*- *M*mW)Z*t z> ± 7 im&ztix 

v>* 0 FCX9v9 2 0 0+^«*ttiK*i-®fk 

14. ftfSl 2 0KT«£T£HMJHR*Kfl:3'*T 

HftlfelKl 0 otWtrv^o 

[0 0 4 2] FCX*?* 2 0 0KJ£J&£*x&^tt±, 
S4Cftl9V2 2 1 \ZX. QlDl$Uo FC^^7^20 

2 2 2KJ: *»^»*iaJR$tL*o 

Hta«2 2 2KT»1Mfc£3*tfc*aii* ^SItKM 
*>a&2 2 3 tftftLtaMlDa*2 2 lKRSft, F 
a^-;^ 2 0 OU3IJa$^^<!DJraS^Sf0ffi$n 20 

[0 0 4 3] H2li, FCX^^ 2 0 0ORft««i 
SLtv^o Hi 2 KlTFi" <fc d tw > FC^^^200 

[0 0 4 4] Hi i:»ti^, I*gl l ofcUnfffc-t 
sin&ffl**** (***«ffl-ctt. \U *m 30 

U*«S*L/i^^y-^««.^>^ 3 0 OKJftKSfLT 
v>£ 0 > ^ y - ^ > ^ 3 0 0 CKl ? ti/:^ ^ V 

mm m2#>?3 1 oia *k a&si 1 
oti^i^ft^o I2^>y3i o^^Dtm^tt^^ 

-;uco— «8*±, ^ *y-;vMLai&3 1 2 £4hLT^ * 
^-;H&fl-*>^ 3 0 0KE53*l* J: 7 KflUSSttTV* 
*o ^/-^MLM3 1 2 1±. «SftR»>#3 1 1 

[0 0 4 5] i7**>-/4 0 OK* O^^KAU * 

mm&$tw \ o o (imi i oau^s^i 20) s 40 

^0X^^ 2 0 0 £ 2feJH,3 *U 1 0 0 

■r«±Lfc«*#*:«f*. RtfFC**?* 2 0 0"e» 
*Lfc»*l±. 9ttiatt4 11-414 **»L-C** 

[0 0 4 6] JCT^>7 r 4 0 0 *f>Riffi S *l&iS»S« 
li, « 1 SAW**:/ 50n:i»)> 7MRSit3£fi 1 
0 O&tFFCx* 2 0 0K#E£*l& £ *>K, * 
O&ES^JB^tL&o *l^»E^^r5 ona 
9**»ii*ai 0 OfiO^ES^fc^Ali. ^2. 3 
^EA;v/5 0 2, 5 0 3 lCJ:oTlMl 10, 50 
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&RS1 2 0XCT-BMb**fi«»l 4 0fc*ES*i* 
fcHC, *O»E*OTMBS*l* 0 
[0 0 4 7] ^ *y-;H&£l-*>* 3 0 Ofrb&t&Ztl 
9 S * ^y-;w\>7 5 0 4 \Z X »K ^ 
SI 1 0, SS^l 2 OKftftSWktti:, ^Oft 

iMfcPii*3tL&. 

[0 0 4 8] *SfMii=§£fil 0 0frb&&2tltz&m>) 
yttTXlt* tK^»K4 1 5 ^LTFC^^-^ 2 0 

0K«*&S*u 7JcSfiIft4 l 5*^LTj#aj£*t*o i 
^itK* 1 ; y^rtf*!*, *SK*AiiK4 15a £4hLTF 

c^^^2oo (nmm) izzix-rzo Fc*?y? 

2 0 0fc*ALfc*Xl4****rtaK4 1 5 b£ai§ 
U »*ofcfcfc»*Mt*K£LTW*S*L&o FC 

fc^^^2oo <^fts«o**sp*;att4 isc^ 

[0 0 4 9] £©**#«a»4 1 5 c Kli. 

M4 1 5 c *BBi-&»*ca»^^5 o 5*na:tte> 
ftrv^o P*a»/^r5 o 5i±. 4 i 

5 c*BBH1-*£fcKJ: 9> F C* * ? * 2 0 0 

£ c **«»"CI±. 4 1 5 

c*&0tt«fctt*taB4 l 4«kB«C**t*K:*ffi 
[0 0 5 0] S3ti. ift««y^f AOIW»rn7 ^ 
«Sfl-«»v^"rAjc(±. FC^T^ 2 0 0 (ftffiffl) 

fty^f A^ftiMSt & F C i/^f AtWRl 0» 
T> FCCU) 6 0 0^A»$tL^ o *LT. *1 -3 
S«»S^5 0 1- 5 0 3, >^/-;w^rso 

4 aW»fta»/tjur 5 0 5 11, 7K^-e >t6 0 1^ 
ffiM^S.^F C^^-^ 2 0 0 OSUE J WMfJB«l& j e-- 

SOVTFCCU6 0 0 1ZX *)W®2tL2>o 

[0051] $liz, *mimmj&mz&ifzm&mmi' 

^TRWt&o B5tt, *f-fe>t6 0 1^aJt/c 
;W7 5 0 5<og3gfl^^ 5 >/h^^ff^77t* 

ho 

[0 0 5 2] M5 Izm-fXo FC^^'^ 2 0 0rt 

l^Tt^o^fcitc »*a»/<^5 0 5 tnv^t 

FC^^-^ 2 0 0^***ft«-r& o -tttcj: * 
^«*&I5«1 0 0^<b**8tAa»4 1 5 a^UF 
C^^-^ 2 0 0tC*mV ^^^fX^ft$&$tt. FC* 
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2 o orto^att^iffi-So 

[0 0 5 3] FC** 2 0 0rtO*««JBe#*lBf 
^Sffi d 1 X 0*Sv>*2Bfse«*d 2&±t%-otzt 

»jsa*/tiur5 o 5^si:tFcx^7^ 2 0 

#v»FW^7^ 2 0 0O*«*liffc*UffiT1-&o 
[0054] FCX^7^ 2 0 0 ft <0;jc5fc»K#* 1 m 

y ^ 2 0 OftKX&m&m&&TLtzn%ifAi&mm 
[0 0 5 5] £l». UStC^-r fc, FC^^7^2 

o ow*ci5»t-&**om*^jfi5i:r/^r5 o sogas! 

[0 0 5 6] ^_h, **llt*»J80jBft«»i/^xA 
KitUf, FC^^7^ 2 0 0O*fSffliIB4 15c 
t:^iK^*^7 5 0 5 *Stt> FC^^7^2 0 0t 
0**?B**CJ6CT/tA.r5 0 5 £HJH1-*£ fcfcJ: 
0. FC^^^ 2 0 OK** 1 ; yf^^Bfltfi (W 

^ 2 0 0rtO**«ft**S6^»^|CJ±. 0 5* 

hctfc^^^ 2 o ortic**'; y*-ar**»9s 

^:&ifc"C**Sr*»^s:je$^:&o FC^^'^20 

rh^tfc**? * 2 o ortOTK^aa^fiTL^^is 
-tho ztuzx*), fc^^ y * 2 o o^t>»m$*u> 

[0 0 5 7] **1 j«S«fflTtt. FCX^^ 

2 0 0 OT»«07k*Sf WiiK 4 15c l ffl 

l£*t&?W"CV>v*«D-e. F CCU 6 0 0 K J:J5A^7 5 

[0 0 5 8] (02 %MBgJR) *»W^>* 2 Hife 

» 2 Utt^ffiOjttft v 7s x A <0«tB&fit/£ * m L T is 
0. H 7 liB 6 J:*t«M«}lky ^ f A oifilifi 2 0 

[0059] ±e» i *M0KBt«±* *xt*uaft 4 1 
5 cu«Hte>nfc»5R;aB^^r5 osr% fc^^ y 

* 2 0 0»c»i-**«<ott*&i3j:0%95y^oSfffl*ff 
o£(7)f;#LT. **2*it3gg , Ctt, B6. B7i:S 
F ^ 2 0 0 0±»flO*3RS AiB 
4 1 5 ate. *m^Ai!B4 1 5 a<Dffim*fto$l\M 
^^75 0 6*K*tfcj£#*4*4*re*& 0 
[0 0 6 0] »A»B/^y5 0 6 fcfMta 
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R^5 0 5 tH»i:, F CX * * * 2 0 0O**?B 
ggKfcCx. FCCU6 0 OtwJ: *)Pggg©Jffil$fL* 0 
jJcXSWtaK'^rs 0 5 t**»xaB^^r5 0 6 

*&**>T 5 V^HHfcfroTt ffiU FC^ 

li. 2o^>75 0 5, 5 0 6#HP*KllJv*TV**B* 

[oo6i] z<o£ T%*m2nmMm<om& i mmi'A 

10 tA(/)Mt:J:oTk FC^^ y 9 2 0 0 Izfrm^W 

2 o o*b»m*tL**Eu&*mx*m&sit*z t& 

T§*o 

[0062] m3 9omm «sno«3%ik 

H9*±ig8*C*i-«3ft«}ftvX^A(0«S»«}fe2 
0 0tKE*jKL-Cv»* o ^«3Hlfe»aitt. _Lie^2H 
!6*«0«»**5/-XirAtcJtttL"C, FC^^-^2 
20 0 0fc;Me*«SllSH^&**««att7 0 0 fcKttfcA 

miiow^o ±E»2*jfi»j8tra«o»^ 

[0 0 6 3] _Lffi^ 1 **«»fci3V*-C\ H 5 KSo'v* 
XUWLtzXiK, ftKK#vvkfMTOft£*U FCX 
^•^ 2 0 0^^1^7X^)0 iOFC^^y 
* 2 0 0rtO*5K»RffiTfc«fc *K ?C**y*2QQ 
OMS^fiTt^o FC^^^ 2 0 0ftW*M 

[0 0 6 4 ] 4*T> FC^^^ 2 0 0fiO»ifli:S 

30 &t*ttkifi* *i»iiicifc*tTa»Lr*fl^iita 

IU jEffi«fc»»i-&o ^ «b tC. FC****200 
rt^lM (AO «H#jfio***m**c»iiT**-f 

CJ:0 5loB6*tT»fl^il*ailU 

ho ztuzx*)^ Fox*?* 2 0 onoiuM-ctt* 
mmBttf&T-r&o z<otz. Fc^^-^2oofi-c 

[0 0 6 5] ttz. ±E#*»»Bo»Williy7fA 
40 "Cli. FCAfy* 2 0 0^^Sfffi$*t**SlE**«: 
«r»^3-££fc«>£ % »*IRy<^y5 0 5 tBaCT* 
*y ymrxtFCXfy? 2 0 OrtKSSg^rv* 
* 0 z\<Dtz*b. FC200**y*20 OrtTMi. *m 

[0 0 6 6] $l3^Iff,(DMlIyXf 
A-Cii. B8, HI 9 tc^-TJ: d tc. FC^^'^200 

<o*«gftBaB4 1 5 c K&whm^ffib/Dvrrs o 5 

O±^d0i:> *XXA3B4 1 5 a *ciJ»t*aAa»^< 
50 0 6 0Tlii:^, TK^tf^iK 7 OOCiot 
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a*LTv>* 0 **«*1K7 0 Ofctt. FC**** 
2 0 0U7K*«r«^$^r^/c*O7k«*ai^>-/7 0 1 

[0 0 6 7] uOiHSS^i^ 200/^750 
5> 5 0 6 *HCfc*»-C**««#>:/7 0 1 Srftft 
Z^t&ZtX^ FC^^ ?* 2 0 oftofrm^irx 
«U FC^^ * * 2 0 0 ->*3R8E»»tt 4 1 5 
«^a&7 0 0 -^tK^SlXSK 4 1 5 a-FC^^'^ 
2 0 0<7)MtC#^-r^>o 

[0 0 6 8] C^iM:FC^^^ 2 0 0 10 
2f*£3i8t£-£&c: k-C. FCX^7^ 2 0 0rtO*f 

JpfWi-^^k^i^o -itia^ FC^^7^20 
0 rtO***Kffi~R:: i^FCX^7^ 2 0 0 <D^mti 

[0 0 6 9] FC** * * 2 0 0K***«8» 

^t^** FC^^7^2oofi 
<D&ttm& x x/mm (**) £**:w»*L*r < » 

[0 0 7 0] **3**«J8«>«»*»2/^r'A 
TN±. FC** y * 2 0 0W±««tTaffli:2o^ 
^5 0 5, 5 0 6 frRltfcsF. H 1 0K*r«fc 9 K± 
»fflJO«Aatt/<^r 5 0 6 mLt, TSUOft* 

75 0 5*Hi:^ttffi-e^V/7 0 lfFC^^7^2 
0 0i:*f^fg^^:^ FC^^7^ 2 0 0rt(7) 30 
¥^JE*li^*>^£v^-t\ *fMSll OO^tJc 
m*) ynrxjbm&2tL2>Ztl±%<. FC****2 
0 O^Ji^i5J:O r T^L^^<;i/'r^2oiStt^aTv^^ 

[0 0 7 1] ttz. *»3jllt«18-Ctt. 7K#^, FC 

^^•^2o 0— **sffta»4 1 5 c — 

7 0 0-**»»AIB4 1 5 a — FC**** 2 0 OO 

Mr-Mai- & «t n \zm$Li,tzi>\ fcm&stJjfoizmm.-i' 

[0 0 7 2] ttz, **3JOfc»»TI±* 2oo;<^ 40 
5 0 5. 5 0 6*fai:/c*K-eFC** ** 2 0 OK* 
**flS3it3-£fc#. £*LKK*>r. ^75 0 5, 5 0 
6»^ltFC^^^ 2 0 0 tw*XS:«SI$-fr 
TfcJ:v* 0 CKDS^KJi. FCX^7^ 2 0 0rt(7)*f 
FC****200 OSS^Rfc X X/ 

[0 0 7 3] (ft 4 H»£S) 4 ftlk 

gBUov^H 1 1 i:i^^a«tie B 1 1 
4 »*i©»R«»->^f AOi»tft 2 0 Ottfi* 50 
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[0 0 7 4] 4 9&mmU ±E* 3 tftfSOl 
fl-«f&">*r AfrCifcRLT. FC** 7* 2 0 0 fc** 

ttsaK7 0 o*^LT»sitr&*ffr&##*tf>? 

j&#«4&i0!>T**o Sfc* FC**** 2 0 0<0± 
a«0O**8tAaK4 1 5 afcli. *Xaft^^75 0 

[0 0 7 5] HI l»tiiC *tM*tt««^*fi- 
Sfftv^-rAKli, *fg^IK4 1 5 c fcTfcfitfliSa 
B7 0 0 £«>5cHftjAK* FC* * * * 2 0 0 *%Wf2> 

ff^aj^s) 7 0 2r^t«batv^ o f /c. wftaK 

;^75 0 5^P3M©ja^ J fT^SiJfflI^7 0 3*«K*t^ft 
tv^o ©J«JSP7 0 3«t. *SHr>^7 0 2i:tftfflS 
fLfc**«KWg-tfv*TJ»*aK/<^-r5 0 S^fiJffl^: 

[0 0 7 6] *»4«lfc»l80«««}ft5/*-rA 
(0**-fe>-9"7 0 2fc*tf«l»»7 0 30fttt*KW-r 

[0077] sr. *^«aiaB7 o ot*u*«t 

GirxiPF C** * * 2 0 0 KflflRLTv^&Bt::* 
-t>^7 0 2 JCT**»*a»4 1 5 c k*SR«»aB 

700 k<o»tt^u»sir***#*^*<o***s* 
w^r&o 7 0 2^xaii^$tv/c*^«S7& ? 

* 3 mSSS d 3 fiT©*frKtt. »J«Sfc 7O3CJ:0 
»»a»^^7 5 0 5 *H!<o *«-fe>-9"7 0 2KTB 
5feS*Lfc**«K#»3Bf3fe«*d 3Jtt±*>»frfctt* 
$iJffilg&7 0 3 0»«aR^^7 5 0 5 ZfflCZo 
[0 0 7 8] Z<D£7%mmz£ l) % FC****20 

o*»»r****##*<D5^ 

*a«MKFC** ** 2 0 0^f>»ffir&-k^-e 

fc**** 2 o o*«»r &**&*#* 

TKtU FC** * * 2 0 0^5&«*fiT*fll«ir*£ 

[0 0 7 9] 5 JEMBIR) 5 %Jfc 

5 ^S^lfiliS v ^ t A OiKfili 2 0 Otfrfi* 

[0 0 8 0] ^^5 %tt®Sli. ±12^ 3 %tt»fi«>tt 
S-mrfev*"r A^itKLT. FC**** 2 0 0^** 

tssa&7 0 0 ^^tt«its*stir^o9 *>, 
**«a^ftv>»»ta«»*c*iar & <t 9 cwtt 

jKMfti t)tf>-C£>& 0 FC**** 2 0 0O± 

a«^)*»»AiR4 1 5 atcii. «A1»^^75 0 
6ttWtfe*fCv*ftv» 0 ±G«5 3£ifc»fifcnttOffi£» 

[0 0 8 1 )112 tc^r <t 9 K. 5 *ifi»fflO«l 
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»iiSy^fAi:ii, ^xsmumm 1 5 c fc*x«» 

iB7 0 0 to»«,SJ:, 2f*5MKSB (:*r*5M*# 
SO 7 0 44 f tt»t&tLTV^ e £<D2f*53«iSfi7 0 4 
FC** ? * 2 0 0 * WSI-T <D + * 

&#*^St£IB7 0 4fc LTfi. fliUftf >J -f S KK* 
[0 0 8 2] iO«»i«i7 0 4 J: oT. FC* 

»^2oo (II 1 02f 
Ii*««atatt7 0 OfflCtU **£W^>*#li** 

»«a»4 1 5 c3&»e>gfmi-*o -atcj: *k fc** 

•^ 2 0 0 t««i-*****^0**«E*K < -f 
t#"CS. **»RfiT»cff9 FC** ?* 2 0 0 

[0 0 8 3] ft£. *»5*tt»JR-C»±. FU^7^ 

2 0 0 *«ati--&***«'^co + ^t>7K*Sra«»^ 
5^Str*^^^X^^M7 0 4 ifiKK^ 

■C. FC** 2 0 0 ^<o*U5 
*»K*K<i-*J:9 tCLTt J:^ 0 -<DJ:9K. FC 

* * ? * 2 0 0 *«»i-&****^0*3RjRiftR«: 
S<1-*-fc-C, FCX^-^ 2 0 0rt^f|g(7)ftl 

[0 0 8 4] MSIvXfAC, **fc5Mr*£#* 

[0085] (# 6 m.ffi&m) *§£w<Dm 6 mm 

»Kt:ov^tH l 3. Hi 4i:S^rR9St4o SI 

3 a** 6 mm&Wi <om&mi& ->* r- a o8e*&i»/£ 

U Bl 4liBl 3 0»Wft->7fAOl»tft2 0 
OttfiSr^LTV^o 

[0 0 8 6] *ft6Hifi^l±, ±C*3?Eltim0Jft 

^20 onoak»?R»9ai-«4c3MtottT»*ni 

LT. F C X ^ y ^ 2 0 0 OfttjOfiTS:»»!li ^ t 

[0 0 8 7] *»6»&fc^Slfi. ±e£3%Hffi$lRaj& 
f*mffev*xAKJt«L*t\ FC** ?* 2 0 0K>jcf{t 
*«H£-*&*S«3ti§K7 0 OCftiT, FC^^ y 

* 2 0 0rtK#*El-&**fc. FC**?* 2 0 0rt£ 

tta+*«it«r#x.*tta[ait»*«a8 o oa*i£*t*>*t 

tv>i^*^4^*4o ±K»3|£ifc»ffifcHtt 

[0088] 1113. SI 4 tl^i-i -9 611*6 
iSoftfitffiy^fAt:ii, **Sf«att4 15aC 
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8 o oa*ig*t*>*tTv>& 0 aaai&^iias o oii> * 

X3l4caB4 1 5 c tJULtv^k fctlcftM^K 
CT*ftrt«PME*8 0 0 afc* <T <£>rtS»pr^M8 

o o a0rt#a*i?s$H»r&Ktt«fi8 oob t*«£r 
v>^ 0 aaa«±*a8 o o«*, enffis o o b\z x^> 

TrtSaW*S8 0 0 aOrtS»«rifi*S**ik"C, 
FC**?* 2 0 0rtfc#£1-&**fc. ** ?*rta 

»4i5b *sat^aa^M$^stoT**o * 

[0 0 8 9] Sfc, FC** ?* 2 0 0*&A,tzimM 
*4^f 8 0 0ORit«, 7K^«lAai&4 1 

5 a^^frt^SfeAaK^^rS 0 6 FC 
**?* 2 o 0rtO7Kmff^o^i6*^«-r^JE^^® 
18 0 l#R»t<9*itv^ 0 

[0 0 9 0] &±<V £ 7 ZmfclZ £ »K 2o<7);n>7 5 
0 5. 5 0 6 tBCfc*»-e, ft«XMM8 0 0* 
20 fH»S-**£ kicj: *K F C* * * * 2 0 0 rtfcffttf 
^TK^tC. ** ?*F<3iI&4 1 5 b *a«1-&»*L*» 

[0 0 9 1 ] ^Otl, FC** ?* 2 0 0O±Stfli5 
itTFaaoMn/^S 0 5. 5 0 6 SPBCTV^O'C. 
MIM^I8 0 0fc*5*t*rt**TI**8 0 0 aO 
rt^ff <r£*T\ FC**?*2 0 0O*X 

Mffi**»*sft*i-& 0 rtSOTM8 0 0 aO 

T*X#ff»3*i&o *0*S*. FC**?*2 0 0rt 
[0 0 9 2] **6*JBBJmt. FC**? 

* 2 o o fca&^aaasMatas o ooswan. je 

*««S8 0 1 SrRttrv^o-C, FC**?*2 00 

rt^*Sffi^o^ss*Kat-^- fctf*-e§, fc**? 

* 2 o ort-co**oftaatta*»w»**^:*c k*» 

[0 0 9 3] Bl±. **6«ttlO|fttftMfA 

tuff, fc** ?* 2 o ort^**t^a-r^8ttfL 

40 ±G£3%ttJg|!2:n4tK. FC 

**?*2 o ort«>**ajK**&-ui-&ifc*«-c», 

*fSSftTt:#? FC** ?* 2 0 Ort*>*fl^HJt* 

J:0. FC** ? * 2 0 0rtO*XfijK«£TKJ:*FC 
**?* 2 0 0^SA<OftT^W«J-Ci4o 
[0 0 9 4] £<btc. FC**?* 2 0 0i:t**tft 

tts^^^-c^cxtcaa^c. fc**?*2oo 

lft<o&#=FWL&£XFKM (©«) ^**3W»*L^-r < ft 
50 T-««raai"-6**»^)fiT4:J: *)»80i-&Cfc#-CS 
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[0095] *«6St*«»-cii. 

18 0 0i:FC^^y^ 2 0 0OT»iBt:ElU JE* 
1M8 0 1 £FCX* 7* 2 0 0<D_tStflfcE«Lfc 

je*^*M8 o i osiuntit, ftaaLft^sn 

8 0 0 *FC** ** 2 0 0<O±tffli:Ett, JE*^ 
J: 

[0 0 9 6] Ztz, **6*S6?BfflTtt, 10 
18 0 0<O!M&a$8 OOai: LTffiSttfl-Srfflv^c^ 

^Atf^g)a8 0 0 b t LTrt#«pm 
^8 0 0 b ©rtStttaMt * ^ f > tfflv* t « J: 
< % ft&ffliI$lM8 OObt IT^d-X 

4tOt«v\ *A»OBi»8 0 0 b»:r««l« 
8 0 0b i:El#»t:fflv^**i:tt, e*>>*/Bv* 

<v* 0 

[0 0 9 7] f fc> *»6**^ffl-Cli. FC^^^ 
2 0 O^ilMiO^Ml^o^v/s 0 5, 5 

o 6 tmfittp* zttKmh-r. mi siz^-tnv^ 

FC^^'^ 2 0 0O±a«oaAMAA/r5 0 6 
fBSLT, FC^^7^ 2 0 0OT»«O/W5 0 5 

t- & > aaa»±»« soot*. fc***7*2oo<o 

±a«0 * & W± T»ffl O v * EB1" * C t "C £ 

FCX* ?* 2 0 0T*«fcR»t*itf* **JE* 30 
liFC** ^ 2 0 O<0±«fflK*tf*£fcj& f "C§*O 
t\ E*^»^8 0 1 mtKH ? t^ 0 
#&£gfi8 OO^FC^^-^ 2 0 0 Ol««UEit 

fc** y * 2 o o <DTffi.m<DJkm$ti£M 

1 5 ci:E*««a8 0 1 «rtt»t*ifc3WI*L 
[0 0 9 8] (ttoUffijglB) 

( 1 ) ±EjU 1 *** >*6 0 1»:J:5 
FCX^»^ 2 0 0^1 ;£<7>**«**«fflLfc**. 
FC** ? * 2 0 0rtfc«»O*X*>1f*iSW\ FC 40 

^^■^ 2 0 0 rtattltaK *»tft*XSK*ttU1-ft 

^ffU^^O, FCx^7^ 2 0 0rt©*f*Bti: 

MflltrfllftJ: <*7? CfcOTft*. 

( 2 ) ±E» i mfeSB-ca. 

L-C*S-fe>f 6 0 ll:fflv\ c<07K^-t >*t 6 0 1 K 
J:OFCX*;'*20 0rtO**»K4:it««aiLfc 

£*UCl£<br. FC^^^ 2 0 0rtO*fSgi: 50 
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K&ir&Wlim&K&^^X, FC** ?* 2 0 OrtOTk 

xbs * rush t-^tb Lxt x^ 0 

[0 0 9 9] Wittf. FCX^'^ 2 0 0 KTffiftSfL 
^TkiSi&li. FC^^^ 2 0 0*<bH«jS*L**»* 

^asi (***m¥S) *«v^ fw^^2oo* 
fc** 7*200 rt*>»9**»* * 

HftM*c«kffli-* <£ 5 tents; it 4 J: v> 0 
[0100] 4fc. FW^^2 0 OfrCTrSRSit* 
*3f*ti> F CX ^ 2 0 0 i:*f ^M^ttt3&^ 

kit, FW^^ 2 0 0U*5*t&**fS»S2:HS 

[0101] 4fc, ^S7K#SS^m#Si: ITEJi: 
>■» (Eftlftffl^a) fcffiv^ FCX* -7*200 (ft 
fifll) ^ fc fc* 0. FC**7 

^ 2 0 0rto«8*«IK (SStKSIS) *B«tt^« 

(3) li2S4||»lfli, **»BM*ffl¥«i:LT 
**-t>t7 0 2 *ffiv\ iO**-fe>t 7 0 2 t:J:0 

4 1 5 c t*ffSIK7 0 0 fcOfl-KA 

i;fcUR*>1\ *»*«M4 1 5 c £*Xff9R»R7 
0 0 tOi9^K««+**K**^o**JMEKB 

& X^o 

[oio2]?!i£^ ±s (2) G>»9**aflMftia* 
Fc^^y^2ooo»it«ifini 
xtitajs («a«m*a) . f c* * 7*200 fcs»t 

fc*>f-*\ FCX*^* 2 0 0 (ftSfl) fiO^E* 
X»*CilK4 1 5 c t*ffSM7 0 0 fcOflttAK 

[0 10 3] tfc. *flk**»*l»4 15cU 
^M^ii^7 0 0 fc^5M^ftifi-C**«BCt«kai'& 

FC** 7* 2 0 0 ^mrThi^m^if 
XO«a«r#«LT. ^J«J^7 0 3 «t 9HMKHft^ 
•7*5 0 5 4>HH£M«J-*-*o WiLtf. TK^iSS^r^aiL 

Mmii^7 0 0 2:Ofl«jttlcHJti-«o»il»^«t: 

*ti»*t:»*a»^r5 0 5 zm< x v ici-tLix 

(4) 4fc. ±E#**»SB-Cl±. ^%^^m^Sfi)* 
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izmmLtztf, *%mtztu,zm%.zti2> twit* 

(5) i*:, ±fB#***fR-eii. *tMfgtLt 
y f f-^tss-r ***«3tsie i o o s-fflv^c^ 

L T 1) * £ ftfti- 4it4»-eiJ iSJE*^ * > * 

[BraottJiL&KH] 

[ai] i *»®«K*»ta«»*a->^f- 

[0 2] ?C*9 > ?<DWk#MX-$>Z>o 
[0 3] *«^©*l||ife^S^#*^»S?tbv^xA 
OWi'T'n ? ?0-c$>.& o 
[04] BlKi^i-««*ft->Xf-A«5j|S«*}ft#a* 

[0 5] *3S-b>-9-5mfflLfc;jc3?fi (FC^^'^rt 

[0 6] *%w<o%2mmm&\z)8Vzm&wiii*sx7- 

[0 7] 0 6K^-r^mtfev^-rAO«fl-Sife#jfi«- 
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[0 8] #*W©JM^»»K:tl»*4jB«-«ife$';*7 1 ' 
[0 9] B 8 K^tilftillJ'/^f AOilfUftttiSft 

^-fi£^«S:0-c**o 

[0io] H8K*i-j»Rm*->^^Aoje»««)i»«- 

[011] *«BOJM%iraSK£»t 

[012] *§tw<o$&5nmMm\z.}s»ztemmMi'X 

[013] *«no*6%ilfc%SCff&4Bfmb->;t7'- 

[014] 01 3 tc^i-**^s;?fev'^7 i Ao^#mafe# 
[0i 5] 01 3 izm-tmnmm*sXTj*<D$m9t<om 

1 0 0 . 2 0 0-FC 

^ * » * ,415a -*xacAaB, 4 1 

20 5 c 5 0 5-i^I»A>7, 5 06 

-ttA9B'<A'7', 6 0 1 (»9*X«ft 
^m#g) , 7 0 0 -*tSiIS, 7 0 1 -**«5t 
7 0 2-*«*'/t (*3ESffi«ttl#S) , 8 

o o •■■wm&SLm.m. (wmsks&m . soi -ee 
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